2
The sensation and perception of food texture is regulated by tactile-dominated mechanisms 22 and therefore it is believed that one's capability in discriminating food textural properties 
Practical Applications

44
Texture discrimination capability is significant factor for food texture preference and 45 appreciation. In order to understanding the texture perception limitations and characteristics 46 the underlying factors are essential to be determined. These basics of the texture 47 discrimination is critically important for the food industry in development of new food 48 products, and in particular for specific food design for individuals' with special needs, e.g. 
Introduction
56
With no doubt, taste perception has been studied widely and the dynamics of flavor release 57 and perception are reasonably well understood (Capra, 1995, Engelen and Van Der Bilt, 58 2008). However, in contrast to flavour studies, the questions regarding the mechanisms of 59 food texture perception remained to be answered (Capra, 1995, Engelen and Van Der Bilt, 60 2008, Kutter et al., 2011) . Food texture is a forgotten attribute due to biased attention to the 61 taste attributes (Guinard and Mazzucchelli, 1996) . As a matter of fact, food texture is a very appearance of an object given by the size, shape, density, arrangement, proportion of its 68 elementary parts (Urdang, 1968) . The first investigation into texture attempted to describe the 69 visual and tactile characteristics of fabrics (Guinard and Mazzucchelli, 1996) . This approach 70 was followed by other materials including foods (Richardson and Booth, 1993 that are involved in mastication (Guinard and Mazzucchelli, 1996, Fujiki et al., 2001 ).
95
Mechanoreceptors on the superficial structures of the mouth (hard and soft palate, tongue,
96
and gums) has a distinguished ability from the other receptors to deform under mechanical 97 responses during the oral processing by being highly dependent on the deformation and 98 mechanical resistance of the food (Peleg, 1980, Guinard and Mazzucchelli, 1996) .
99
Mechanoreceptors that are found in periodontal ligament are responsible for two main tasks: the expectation, the acceptability of that food will be reduced (Lillford, 1991) .
138
This study aims to best the hypothesis that a relationship exists between individual's 139 capability of texture discrimination of soft solid food and the degree of their tactile 140 sensitivities against the null hypothesis of having no correlation between the tactile sensitivity 141 and texture discrimination. Experiments were designed to assess the sensitivity of the tongue 142 against the fingertips. Fingertips are the most sensitive part of our body, followed by the 143 upper lip, cheeks and nose (Weinstein, 1986) . Little is known so far about the tactile 144 sensitivity of the tongue, though it is critical for food texture sensation.
145
For texture discrimination, particular attributes such as firmness and elasticity were selected 
Materials and Methods
162
Food Samples
163
The food system used in this study was soft solid jelly samples. Instant gel powder which
164
consists of carrageenan and locust bean gum (Vege-gel, Dr.Oetker Ltd. Bielefeld, Germany)
165
purchased from a local supermarket and was used to construct a jelly samples as for firmness 166 and elasticity discrimination assessments. Gel powder was stored in its original box at 167 ambient temperature and used prior to the indicated best before date. Test samples were 168 reconstituted into a series of concentrations (Table 1) Edible vege-gels were chosen for texture perception/sensation tests because it is well-known 176 food product all over the world and is reasonably easy to control the textural properties. subjects were asked to rest their hand on the bench and release fingers in a relaxed manner. respectively. Based on these data, one can infer that the tongue is more sensitive to the touch 304 than the fingertips and this finding was statistically significant (p < 0.05).
305
In the literature fingertip touch sensation thresholds has been reported as follows: between 306 0.008 g to 0.07 g according to Gillenson et al. (1998) , 0.008 g to 0.6 g according to Joris
307
Hage et al. (1995) . The thresholds obtained from this experiment offer comparable estimates.
308
However, there is no literature data illustrating the touch sensitivity threshold of the tongue.
309
To our best knowledge, the data reported in this work could be the first quantitative 310 indication of the touch sensitivity of human tongue. though the dynamic test is not a routine practice (Periyasamy et al., 2008) . In this study the 317 static two-point discrimination method was used because of its reported feasibility and 318 reliability for the determination of the nerve integrity (Ferreira et al., 2004 ). 
Texture Discrimination Tests of Soft-Solid Foods
337
The texture of the soft solid food gel samples were tested in this task. There were 9 different threshold by finding the cumulative median (50 %) response.
343
The texture perception test was conducted for two different textural parameters: the firmness 344 and the elasticity. As noted earlier, during firmness assessment, subjects were asked to 345 compress to yield point the two samples while for the elasticity perception they were asked to 346 compress and sense the textural features. Texture discrimination tests were conducted by both 347 the fingertip and the tongue. where, N1 is the firmness of the sample and N0 is the firmness of the reference sample.
354
Population threshold (cumulative median) of firmness detection was 13.3 % for the fingertip,
355
which means that a change of 13.3 % in the breaking hardness from the reference sample will 356 be the minimum change for firmness discrimination by the fingertip (confidence intervals of 12.1 % to 14.7 %). Meanwhile the threshold of firmness discrimination by the tongue was 358 found to be 11.1 %, which again means that a minimal change of 11.1 % is needed for a 359 detectable difference perceivable by the tongue (with confidence intervals of 9.97 % to 12.32 360 %). The findings of this experiment show that the tongue is more sensitive than the fingertip.
361
Further analysis of these data shows that this finding is statistically significant (p < 0.05). where E1 is the elastic moduli of the sample and E0 is the elastic moduli of the reference 368 sample.
369
Elasticity discrimination threshold of the population was found to be 2. therefore not able to appreciate the delicacy of texture differences. them familiar with what to do and how to assess the samples texture (firmness and elasticity). 
Conclusions
438
The main aim of this study was to examine the tactile sensitivity and texture discrimination of 439 the fingertip and tongue and to examine whether correlations exist between the two processes.
440
Our results suggest that tongue is tactually much more sensitive than the fingertip. Touch 
